After the discovery and isolation of lO-E,12-Z-hexadecadien-l-ol 'bombycol' by Butenandt et al. (1959Butenandt et al. ( , 1961a and the h a 1 constitution classification and synthesis by Truscheit & Eiter (1962) , not only of bombycol itself, but also of the other theoretically possible 10,12-hexadecadienols-(l), it was possible, initially by applying Butenandt's method of determining the attractant unit in ng/ml, to make a quantitive statement about the biological activity (attractiveness) of a sex attractant on the corresponding insect. The attractant units of O.ooO1-0.1 ag/ml which could be well reproduced with bombycol, corresponded mathematically to concentrations of several hundreds to thousands of bomycol molecules/ml, which led to numerous problems at an early stage, particularly with respect to the absolute values of attractant units of, for instance, synthesized geometric isomeric 10,12-hexadecadien-l-ols that are considerably less effective than bombycol itself.
Synthetic insecticides have to meet increasingly stringent requirements in relation to acute and chronic vertebrate toxicity and environmental persistence. At present, the burden of insect control by chemicals rests largely on a declining but indispensable use of chlorinated insecticides and on the continual development of new variants of the organophosphate and carbamate anticholinesterases. Developments in the last two classes must keep pace with the spread of insect resistance to chemicals, which is quite serious in certain disease vectors and in some insects of agricultural and veterinaryimportance.
The survival rate of compounds entering the complex insecticide-evaluation procedure fell from 1 in 1800 to 1 in 5040 between 1956 and 1969, while the cost of evaluation (excluding that of developing manufacturing processes, marketing, etc.) increased more than threefold. Further, insecticide manufacturers must face the prospect that the value of a successful new compound may be decreased in a very short time by resistance. Nevertheless, insect control by chemicals plays a vital part in producing crop yields unheard of 30 years ago, aside from its value for public-health programmes. Human survival is now quite dependent on this level of food production and chemical control agents of various kinds will be indispendable in the foreseeable future.
Fortunately, resistance to pyrethrins has never reached serious proportions and the synthesis of new derivatives with improved stability and high insecticidal efficiency shows that this area is by no means exhausted. When resistance is due to a modification of the site of action (target), as appears to be the case with organochlorine resistance and resistance of the cattle tick to organophosphates and carbamates, the search for new targets becomes urgent. The discovery that chlorphenamidine (a monoamine oxidase inhibitor) and its derivatives are effective against cattle tick and that derivatives of 1-(2,6-dichlorobenzoyl)-3-phenylurea interfere with the deposition of insect cuticle (Mulder &Gijswijt, 1973) shows that this requirement can still bemet. Further, synthetic compounds mimicking the action of natural juvenile hormone provide the possibility of control by induced selective behavioral changes as well as through morphogenetic effects, although in this area there are many practical problems to be solved.
Chlorinated insecticides
The global production of DDT [1,1 ,l-trichloro-2,2-bis(p-chlorophenyl)ethane] has decreased progressively since 1964, a change undoubtedly accelerated by the appearance
